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(57) Abstract: 

PURPOSE: A forming method of MOS transistors 
having bHayer spacer is provided to decrease a 
resistance of gate electrode by forming the spacer at 
low temperature. 

CONSTITUTION: The method comprises the steps 
of: forming a gate oxide layer(23) on a 
semiconductor substrate(21 ); forming a gate pattern 
(30) having conductive patterns(25,27) and a gate 
protection pattern(29) on the gate oxide layer; 
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second insulating layer(33) on the resultant structure by LPCVD(low pressure CVD), wherein the deposition 
temperature of the second insulating layer(33) is higher than that of the first insulating layer(31); and 
forming bHayer spacer(S) including a first insulating pattern(31a) and a second insulating pattern(33a) at 
the sidewalls of the gate pattern(30) by anisotropic etching the first and the second insulating layers 
(31,33). 
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-eg* 

e H2'^: ttEtt&xist egXi^Ei «s : »a : wi 2oi b »a= mm imm 
*r#w mm m&wr-^m^: ess Baswi-esHTiu trnm^ awiir 4 a^ -an se 
chi Ai w saa^e a-a-*m hi- §a a ^ #£hi an gsaa %s »2- sew-ai awe ^it s= 
»2 ■aa r a.5 1 v # ssiio-. »2 asas*- a an saa^m a^ss 'ors«- *i2»joi mmim m. 
^oii an saasf s- ai2 saaefss 2§# ^hioiaim "«s*?d. b bsoii ecus, an »a.. 
n^m M^m'M «s«-2sar ;hioim .n&g E*tg es-srai e-aa- a 23. ^aum ^ a": 
.a-. co-Em, tiioim &^fii-»*wi a^wfe g.#p awrw 4= ath. . ; ; < 1. -v 

£ 1 LH Al £ 3s £EH7l#0fl CO-e £± MSWiEIB *S*F5 VBff tfBWI fl-C 3951 OiCh 

£ 4 LH Al E 8£ B W3W ECrS MlSAI^EIM «S*.DI «■© -EraEBOlCh 

£ 9£ 82H7I.B 2 B -BSDI UiBt B± M£HAI^E1#2] HOIS 3^ W4» HER * 01 Eh 

»^ ^ 

B "BSS E^ai^^ ai5«B-tW Stf ^fl 2g= ^E0|Ai(bi- layer spacer )M 2± M 

2HAJ.^E1M S^oh~ S^Oil 21-01 Eh 

•B"Sai»2J S^^WlC&Eh ffl-Sa:4:WHI Arg.S!^ MgHAl A=E)2] 371 £E*J §g ^OrAIH 

■aO. S^: eaHXI^EiSj 37171- ^OOTS BS XIUfim( short channel effect)^ a^tfQ". f H v g 
sSfe M?HA|^Ei2J S7|S|S S E&1I°J AHDI.2J Vg-S^ 

WWABIBa-GIUEH^BIW SHHHI 7ia*fe 2^ &?ha|^2| Aigjgg 79 SMI 3 EJ. CKW, S32|. 
S± Mffl-Xl-^Eife VQCI (LDD; lightly doped drain)^2J EEll°j g^l BBI tte»m aCh 

si £ae! aet««sw7i miAjfe'»oiM s^bj ^amiAii «ss r = -ss-or §^£§ ah 
so. s£m, M-aw^Et9 mm s^s ^sa^wsi s^me* v»ai?i7i askm hiai^oi ^ 

- S^4 l E|A|:0|EBM *mt= SStlO. 

E L LHAI E 3s g2H2i E± Sen^EW ^SSr^ SSt S&EtfOlQ. 

E \m S5SrS, ai-Ea7l5(1) 6HH TltOIS §SSf(3)# SSSrll, ^71 Til DIM 13^(3)2j i§S« 

Aheii^ at«a Ba.flaasK-5), Ewi&ft tfaiAioiESK?) 9 thoim assKgjss ?a.a t^ioie 

SH9'(10)e SStiCh. ^"71 Til 01 M M2 Q 4(9)s ^El^^tr^" ^El^lfr^S W^^Ch 
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£31 s k io!3, #71 711 01 M 1119(10)01 0JEai7ie 2 2 Oil ±S2| ^flil-§ Sfe g-£l5 

§a^(ii)m tsfisjo. coal #7i tfai5s»st<ii)g tiEisi+ssia* irs am a sash* 

CHtJ- ^.^ E ^H|(etch selectivity)! g.7M9|71 W9KM - xl^tJ" (dense f i Im qual ity)l J£§ ^ 
5101 UfBS|*ja. C&EM, #71 tfa-SS»SK1'1)S ?50*C LHAI 800*c°j H£0ilAi AIS" 

£^7i#s^(lpcvo) sshs «s*ia-. oiiu, #71 tfasg&sKiua sgoi— se? ehdibs . a*eiaf 

0|E°f(7)£ filTO d»EI3lU'-e«aa. CKW, E/201 EAIS UHf SfQI BWB ETOlEte 



Oi^fe #71 B«S BOIEte fl:EI:AJ0IEHK?DL)2| ^7|.o| EmiEhS fl.EI:>MIES«7)2J ^MCb H± 
£101 gElfe" £15^(5) SI EWI.Efe dfEIAFQfE9f(7a)Sg >j|0|E 2^E| WSKJI "S^SD. 

OIQfAl, #71 ^EI5l5|5t(l1)# 01 »S 6|2fgfra 71101^. nffS(IO) #^(HI ±101 Ai ( I U)S S«S!CK 

#a*j- urn ^oi g^ej s± mshai^ei sgg-goii smra, ±ioiaii s#m7i aasBiiwa 

750*c LHXI BOfrcEJ HSOtA* SSWSS 7*01 M 23g 7#<5fe EWIE^ SEIAfOiE^OI e^EK 01 

oil co-Eh tiioim s^ei wsrai s^fEioi erEStexra mwiicy. oieisj- s#s us 3 bj- 

EflliXMHI AtgEI^ £± ESW^:Ef.2J g^Oil Ci^ gS+7fl UEfefQ. 01 HfiflteWSJ £± 
SSOTiECT ffjg MSflOlS-'Stfl 01SOIQ. DAI BSIAI, ffiEH±JHH A»£l5 H± M£H Ai 

±ei.ej thqim 2321 #oi §7i nsoia. 

e irgEj TuoiE ni |Ej ^»oii ^iHiGiAiM *s*fe g.3 7*01 m usei =oi s±*i^ s#§ s 

AIIT 4 215 .ffl£fll4sOT)i 3iJtt S± j=SA|±E|2J 'WStSi 35515 Oil 21Q. 

#7i ^«oi7i sishs s ^gg mm aaastsi ±§33 #m h-qim i&sm ^ex-u 
7is sbw nom imm ^sse ms^oi s^ejxi y§ se, ^ aui sEoiAi at -aaasfr 
m s^mn, a-i §3^1^- &m ai sesd a.2 seoiiai spi ai a-sai-^aa 
a- sr= a 2 isaiem ^mn, £9i a 2 19^1^ si ^1 ai §s*iism g^.siss oi^s 
«2»hm &y\ nom 2^. e^ xioim ehs ai s .32 -a-aastss ^ > 

IHIOlAie **m}^ ^.m ^925 ^QK ££71 A1M SI a2 aS'xfl^S ^ ME^OI: th^i^g^r SSOil , 
• £51* fl-EI-SB'SFSf SI S™m EJ*h ^Eli^5^£S 5101 HF^oIEK ' 

?il01-M EHS^ E2S| SI TilOl^ Si D 4i "»aiS 71101 M 'Ms9f SI E2^m 3^^^^ IH ' 

.'Eta.oKM;s-«*Q. m\ mm a2 D 4§ ^asi+s^ e^ ^Ei^iti-^^ mgm^ 2oi.-wbsi»i-" 
'•q. csjiai, &^i «oiE.aast» -«aji-=.sss aw -Ea^s E^a&«a.tf-Eh-, 
■<s^-a g^^a^oiEsw.wss'si^Ai^i-oi e^ss ^ei^eie^ si : S-^»-:-»2y.a; 

:^#AI?IOi S^W 4=E 2iGK E*, 4^1 ES^S ^^gvoj-o^ 4=E- 2iCK ^1 ^ ^EfAhOh 

E^S EfOlEl-s tfEI.AWIE'St- §^ E J ^SIA|-OjE°r E^ SE|-AWIESf£S 5101 .HF^ 

^ol-QK ^-71 §± E J5|, EKMEfe lth°|, vL^M^ ES l^S! M^SL^. §«§^ : 210| 

b ^soii 01=3. ai aesaisioi mm imm ^sm^ es^, msi ^ ^eiawie^ es 3^.= 

01 eSEIAl Sr^& 7350flAj -SSilSS £3^25 aOI:M-a=2| 93^01 ■ 

A! a* 4 2iQ. 01 Oil ttfEh, ^511 01 AIM ^011 ?1101M Al* h 01 S^Wfe 2|aAll 4= 

2i^Eg ^Ex-tt^A^ f^i^l 7H2AIIJ 4= S= E^ ESHAl^E-lM > SICF, 

OluK ES^-l Sisra B ^ V S2J Hhg-^tj- MAIDtS ^-A-flul flSSPIS HE1LK ...s s-s 

^ AAlMfe MEJ-^CT «fflS SSI ^ Sl^DI, B ^?17F OtfflMAI Sftftfe flAt»0|-"ti- 

§£1^ *H*SflOi'7aAfe SJ-SEK B 1*321 ^AlWS- & "BflMAI- SS^E" Al^m 71-2 A^OllTII B 

^St MO SSoW tfSSPI °loHAl XilS.ElCHAI^ 3J0ICK E3&11A1 ftOlU 32J.S2J ^JHI^ SAflAiEJ 
?I^H 2l-S-EI0i2 5101EK E3^0ilAi eUt!" R^l AIStKIF. E*. CHS #01 

4^1 # E^ "^"Qil SiChEHl 7iag S^. 4^1 Oi£j #01 ^1 QS # Efe 71 

¥Oii 5jS 5flS 4E SiH, n Al-01 Oil Xj|3 EJ #01 7HAHS 4^E SiCK . . 

e 4i tsera. &e»7I5(2d aw TiioiM aa»s(23) ( na.eN ^ei^^°m -g^*cK 4^1 » 

01M 13^1^(23)01 SJ-S^|^|& 23011 E2° k SI 711 01 M ^5:^1 UStHIK 6^1 £2 

^ aai-tf:EJ.5^ 5! SEIAHDIE^m fl-SIS ^#A|?10i ^^tlQ. ^71 3^ : tfa.AWIE5|- [H2011 
3^^e ^>E SICK. E*. ^-71 E2^s =^og g^^- ^e 2»CF.. ^71 mEI.^EI^Svs 

E?SS MEI^EIS^S S^^.fe 2101 bffiraftHl, 4 k 7l 3^ ffiEIAHDIESfS LH»«' 3^ 
SI ^EISl tJ-Seh.^ Igsj-, M.3CH EmiEhs ^EIAHDIE^, §^E? ^E|A|-01E°| E^ tfEI-AF 
01E° V £^ ^^^^ 5101 HFg^olQ. E£h ^71 S^^S a-ifJ!-^ E^OIEhs &!"l h ^ E^ 

^so^ 5ioi dte^iom, ^7i nom ^Eie it^ es 

^^oh~ 5101' HF^of-EK #71 TilOlM aW?l^5«T SS^fe 5101 H^tl- 

Q. 0171A1, #71 71101 E ^^ffe SS^- 4=E OlOiAi, #71 Til 01 e SI 

E2^.1 3^^^^ lEia§h01 »0|E ■a3xfls«23)2| ^§3^ #011 E2^ HHS °j TjioiM a-SSfSII 
9(29)2^ ^^3- 71101M SHS(30)M #^*CK #71 EHSS MEI^EIS^ 1@(25) SI 3^ 

^EIAFOIE^ EH&(27)£2 ^§ 4E MEI^EIS^ Be (25) Si 3^ uHSHS ^#1 ^E 

2iQ. Et^ #71 E2^ ESS 3^^ EB93^S S^l! ^E KQ. #71 Til 01 ^ Ms^l SS^CT 
^ 3^011^ 71I0IM H@-(30)OI E2^l 1^3^^ ^^^!D. 

E s^oF3, #71 mm 19(30)01 §g§ »EflPL5 2 3 Oil 31 §3*11^(31) SI 32 

as»sf(33)» »ais ^-SHta. #71 -ai a-aasroo si a2 §3^1^(33)^ 4*Eie ai^aa 
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301 HFl^mCF. HEiLF, M\ S3fl|=!|(31) a HI 2 ^3xi^(33)£J S*rS££ AS -§reHtt St 
D. OH 13, HI B3«SK31)£S AI-SSEIS filEIS-ai^S- #71 Til 01 M m.@(30)» ^Stfe E2# 
11^1, ^ £EIAFQ|E^ IS (27) E^ 3^5)- EH.EjOl SSEW Sfe SEBfl, Gfl^CN SOfrc 
OltttSJ XIII ^ECHIAI MEF*DF 13^ tr^3J#§*r(PECVQ; plasma enhanced CVD) g§£2 ^^r~ 2 

01 dl-g^loHl, 32 838^(33)23 AFgEI^ flEISaftSTS W 2£ S q ^3 a2 na 
CH 750-C LHAI 800'C^ £E0i|A1 73 tF*J3|#g*f(LPCV0; low pressure CVD) g§£I *!Sor= 3101 
dl«S|.Stt>. 01.21- SOI SI! a ;«2\S:Sfl|S»-(31, 33)# **gm3, TilOln HHS(30)# 7#oF£ *BSfc, 
«l aSIAME^ IS (27) EH SOI ^£FSI3iLF S^EI= *5#t gfflllf 4= 2t« fie!" 
OKJEh All SSa|9«31)MD *IHtt ^! (dense: f ilm quality)* Sfe 92' 2-3aej-(33)S S# ^ Si 
QF. OlOil CCFEF, E 50il EAIS bF2F SOI HOIM 2HS(30)S SEItfEiasf 1@(25) a g 
ElAFOIE^j IMS (27)2] *Q| gsF= 2f BKItf -4 aCK 

s w- saara, #31 m a»a^(33) a #71 hi isa^ooe g-^stog oi»s aizwkw #71 
TfloiM nesoo)2i «»m ai "aaast sns(3ia) a si 2 ag-as* iHS(33a)2M 72s 2g# ^hioi 

Ai(S)g «St!0. OHO, #31 »0|M 1S(30) S S2J TilOlM §331^(23)01 2F;E*J 
*W(wer etch) 33p filAltt^Stfl W£a?l5(2t.)21 icAAIML aQ . 

£ 7 3! £ 8£ #31 ^ffllO|A|(S)M ^Qtf 73:71 SIS 50|<(Hj self-aligned contact hole)! S 

Bum as»?i we* Erasaoich ^assss *a*a #31 ifloiAKspfaas S£a3i 

.3 39 CHI #31 Til 01 s IS (30) a #31 £HQIA|;(S)» Ol^^^j Dti-as AF^FOl M£M 01 S« ^ 

ass*, hois n«s(30) gf 2*1 ffl-£a:3rSK2i). Egw^s^/Eaig ssmsaiws s§)§ 

Ck OICHAf, #3I ; £2^/EEII3 SflOl «rS.S B!£a3l» 23011 ^ c 100A §£'°J ^ a{.Z|^AI°|-(35; 
etch stop layer) a #^13^(37)# «fl|-S : SSiCK #31 SZJSg9K37)S ^ 850*C2J SEOjIAi s 

2]^ MEI^ls^PS *j£<5fe 201 HF^oFD. OlOiAi, 5 E 4^ S-SS Or^H.l ■:A«*H3I 

^1 #2!-§3^(37)# ^^^SW ^71 Til DIM IHS(30)2J ^rSAFEL ^51101 Ai (S), a &Efl.7fSK2l) 
a^o| A|Z|-7c|Xl^-(35)§ k^AIZiCK CI-EQiL ^1 i^S ^^AI°|(35)M <y E ^^^^- ^^hOj 4^1 
TilOlM ffl@(30)2J.SJ-^ 20i| ££±/E»S 'b:«A|?ie »3rS'«« -ff«l*(H)* 

Q. 

£ ^l*H H ITS^I ^AIOII a ^2H7I.#01I [frEI- M2HAI±Ei#°J HOim-. 2^5J 

37citJ-( sheet resistance)^ lHhM £A|^ 3EHH01QK OI3IAI, TilOl^ 2^SJ-3^t, K 

# UEK.HH, kmm^ S^f?l (cumulative ditribution rate)* UE^Q. B IfSfM -CC1-S . 

SAI01IIHIAI TilOlM S^M .BEI^Ersei- S ^E]AhOIE°^ ^ 1000A2J =gi ; £ 

^.BS- •EltfEeej' a 1000 A 21 ^fll M Sfe-EfOI-Ete ^EIAI-OIE^^ ^^ufSQ. .^71 VE|-«E|?- 
P0CU1 AHgU^£^SAI?l2H;. ^71 EHDiEfe ^EIAK3|£H|-s 4GCTC2J ££O0A| ^ltiE-iH 

2.^. SSoiaD; Ett ^lOIAiM ^^or7l Wff 391 ■BSa^-'a- BI2 §331^ ^ 200-A2J ^JHI'l.: 

.ai ei si a ,'500 a°i ^jhii '■tfasaaefsg o\w; ^3i an asa;sfssr? 

Ah©EI= tfaffB»5p= 400*cCHIAi MEKOr e^Fti 1 il^3I^S.^ ^^fS2, ^71,^12- §3-' 

a-SJ-SS Ahg£l^ ^El^im^ 750-C21. ££0llAi TSST t^3l^g^ g§£^ ^'S^FSQ. ^31 1£F 
^QF 53^ itW3l-asat SSS" A^.£HI3(SiK) 3te a SSUOKNHr) 3F^1 3F±S ^FSuiDj 

14: ie^of ^13 1 oil Ai flAimaatir, ^3i ■■ aa- ^31^^ o.srorr^j ntm,M emmss;-. 

AFBaatSI-HaClJ 3^ a SaU0K'3te« -ffS '3hiS AFg^iOl tfAISKD. £» #31 MEI^EIE^. 
a EKMB&".tfaiAK)IESeS OI^CHS TilOlM 2^011 CH^ EU-^M B"@2| Oh^B ^QilAi 0/17^01 
SO. Sffl-3ISM SiDiAf, TilOlM S^S ^iS^r^ SEI^EI?^ a tf'EIAWIE^S: B 

hi- gust sa-QiiAj sasian, 01 aim ^eie^^^ ?a-c2j s-eoh'ai bst 

ffl-Wl^S^ SSt Ar^oFOI 700 A EJ ^5S}2Q, 

£ 91 S-5Esh3, Sffl-3ISM CCFM £^ M2HX|^E1°J TilOlM A|g*2|.Sf 8(K3|: 

5.5(q/?) LHAI 7(Q/?)2j Zfg SOfe ^3(HL B ^TS CHI mm £4: MB'Ti^EiSI TilOl^ 3a!** 

2 ^.§S AI"SS=|" 80%3h ^ c 3.3(o/?) LHaI 4.5(q/?)2| M2!'D. 1^;^. B iifll 
dtM»*«WI ^1^ SSa^l OR; H.0IM 3^01 ^^EI3iLF i.^f£l^ qil'AI'il ^ a 
□ , CI>EW, Til 01 M 37^^01 s3F5h^ ^AIW ^ SQ. 

b i-ss #3i ^Aioirai tfaan srn ssafsj ^soiiai 3 a »soi 7»ki, 

HrSI- ^01 B W3M CO-^3, 4:1 01 AIM S«^PI ?l*l S.S.a^ ^ISQilAi ^S*^^, 
Til 01 -M S^OI ^#EI3iLF <5+£l£l£ ^ ^A|.^ 4= aEK OlOii CEFEh TilOlM 2)^^ ^Iil^3 ^01 S" 
4uFe tj#M ^^lAlB ^ X£HS, ^EOiAi^ S#tl ^011 Til 01 M 3^if,HD| §3|-o^ 

a-w-s- £ acK #3isj- mf^ aua-oi?^ fjs a^- 'Maxima on ai ^eeiaitii lfefl^cf. aaFajss, 

§^ 1. S!£a3l5 #Qii Til 01 e §3x-j)°ie SS^fe E^l; 
#31 Til 01 e ISasj-SI 4§S^ #M TilOlM uHS# ^^§F~ BTfl; 

#31 TilOlM EH SOI ^£X-||7IS- 230il »ll £E a #31 AH SESO £° «I2 SEMAI 

a i isa^ a B12 isa^M »ais t^oF- btii; a 

#31 si2 a an gsasif 3^^h^ oig-a ^i-zwrot #31 TiioiM ihs ^oii #31 an §3a^ a 
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asanas 2s # ±ioiat# ^gsi^ eph stm= &£*±a°i a± mshxi^ 

g?*T2. awn stow. §71 mm ims <bx\= 

g~A TiioiM sanstoi ssa »£»7is asm Esar-a aors.gasr* *tas s«s>= bsi; 

£71 70OIM fiSSf 5! #71 a^3°.S lEiyslOI £35* IBS 2 HOIM l|g°S 3 

|a TtioiM nit m^oVe epm xt^m 2* isss ajsai±A>2i a± Maxima 



Sfk 4 «£3 St IS 1 H0 E f air - s ' w ** a s,#A,3,0f * m 

g^grB- »2BW SiOtAI, £71 §^ a.S§i2£ «fe.ej£»±n2| 2± £gOT±El 

6. 731 3* KHI 2101 A1, £71 3^ ME|Af0ISSt@ EHDIEfe flaWHESf. l±a 4'E|A|GIE9!- 9 . 

8. jqratm SlQUd. £71 WHS 2£ D 4S «|B(SS-fiR 3 tf£l5£»fflSfS Ofc ftRJ3&&*t ;: ; '>w •-. 

= 311 sfe 2^ ses-n^Ei travel, '5 r -> s 

s^t* 9. snti-ofl sjoiAi, £7i JiioiM i@i epj= gvs :;. wt^* 

§7i TiQi-M bs»smi saa sj-shpis sschi s&etm sa; d •> ^jssk." -< m 

^sss» naaajoi nws. mm tissfe w*m a« agog Sfe ff EJ| i^a-^ ^> : . 

tJ^*> 10. .2101 AT. §71 ES D -f§ KUtaiS^ 2 3# ^'SUPE^l XffilS WO': A- . 

211 -WSSfflS SlS31iAF°| 2i M!HXi±E1 • v/^;./:;^ S r.: =>- 

si?*M1. : Si9SH»".2!DlA!. §71 -ES^S *a§ai5sr 9! 3*s» .*Bl£ ?«.#Ai7lOI §^5 2. »<*j»K>A,», 

a 3fe:&Eifl±w2j s±.=sh£ei sans. ; s ^ si^^v^'-:, 

§^tf 12. »I9^CH1 SIMM. £71 Easfg =^°rSi 211 i§2S Sfe i^EE **12J Hi^Sai-. ^>4oi: • „ 
14. .J|U^ $S'H124Ni2lQ|AI. ^71 gears' §±S!^. EhOIEhH Stf^, f : : ' , 

i|i|2f£i oi^ois si as a-flfs oti- smta 21 *saa s>=;&sj|^°j 2^_s?Hxii y ■■ ^ v,c?. ;! ;. ; : ; : v 

l^ea^xa^iSw /d ' ° 3! W S£S 500'cSEF »SS£S! olS &2«4r»2|,. 

IB. aitMM 2101 Al. §71 MZ SSS 750*c LHAI 800"C2! 251 iH2S oi^ &£»j<±*m 

S^th 17. ^«KH 21CHA+. 6171 W gaSDI- §7h« SW7l^S*l:(PBCyD?l plasma ' 

enhanced CVG) S§2S SSS ^SLSSSF^oi ^ m sgog Sfe S12i||iAF°J 2± E?!!A|iE1 
Hg . 
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